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VISCERAL INFECTION CAUSED BY LEISHMANIA TROPICA IN VETERANS OF OPERATION
DESERT STORM

Aran J. MaciLr, M.D., Max GrocL, PH.D., RoBerT A. GasseRr, Jr.,, M.D., WELLINGTON SUN, M.D.,
AND CHARLES N. OsteEr, M.D.

Abstract Background. Visceral leishmaniasis, usually
caused by Leishmania donovani, has rarely been reported
from eastern Saudi Arabia, so it was not expected to affect
the soldiers of Operation Desert Storm.

Methods. We evaluated eight soldiers with visceral
leishmanial infection, examining their serum with an im-
munofluorgscent-antibody assay, examining their marrow
or biopsy tissue for amastigotes with an indirect immuno-
fluorescent-monoclonal-antibody assay, and cuituring the
parasites. Cultured promastigotes were isolated and char-
acterized by isoenzyme analysis.

Results. None of the eight soldiers had classic signs
or symptoms of visceral leishmaniasis (kala-azar). Seven
soldiers had unexplained fever, chronic fatigue, malaise,

HE deployment of over 500,000 soldiers to the

Arabian peninsula during Operation Desert
Storm exposed immunologically naive hosts to infec-
tious pathogens uncommon in North America."?
Kala-azar (visceral leishmaniasis) was thought to be
rare in eastern Saudi Arabia and uncommon else-
where in the country.®*

Kala-azar, typically caused by Leishmania donovani,
presents as a chrouic febrile illness with emaciation,
marked hepatosplenomegaly, pancytopenia, and hy-
perglobulinemia. We describe eight American soldiers
who had a systemic leishmanial infection that differed
from kala-azar in that the infecting organism was
L. tropica rather than L. donovani. These patients did
not have the classic signs or symptoms of kala-azar.

METHODS
Characteristics of the Patients

Patient 1 was evacuated from Saudi Arabia with an unknown
febrile illness. Patients 2, 3, and 7 were directly referred early in the
course of their illnesses because of their symptoms. Patient 4 was in
the same unit as Patient 2, and his illness was diagnosed during a
serologic survey. Patients 5 and 6 were in the same unit as Patient |
and were identified during a serologic survey. Patient 8 was referred
because of a febrile illness.

Laboratory Studies

Titers of antibody to leishmania were determined by immunoflu-
orescence assays.”’ Mononuclear cells obtained by density sedi-
mentation of bone marrow aspirates were analyzed by an indirect
immunofluorescence assay incorporating a monoclonal antibody
specific for leishmanial organisms.® Bone marrow samples were oh-
tained from the iliac crest by needle aspiration. The samples were
directly inoculated at the patient’s bedside into a diphasic blood-
agar medium with an overlay of 0.1 ml of complete Schneider’s
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(AJM.,RAG., WS, CN.O), and the Division of Experimental Therapeu-
tics, Walter Reed Army Institute of Research (M.G.), both in Washington, D.C.
Address reprint requests to Dr. Magill at the Department of Immunology. Walter
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cough, intermittent diarrhea, or abdominal pain that began
up to seven months after they retumed to the United
States; one had no symptoms. Five had adenopathy or
mild, transient hepatosplenomegaly. None had cutaneous
manifestations. Diagnoses were made by bone marrow
aspiration (seven patients) or lymph-node biopsy (one pa-
tient). Six isolates have been identified as L. tropica, which
usually causes only cutaneous disease. Of the six patients
treated with sodium stibogluconate, five improved and one
remained symptomatic.

Conclusions. L. tropica can produce visceral infection
that can cause unexplained systemic illness in persons
returning from areas where this organism is endemic.
(N Engl J Med 1993;328:1383-7.)

drosophila medium (GIRCO, Grand Island. N.Y.), after which
they were permanently sealed.>'® Cultures were incubated at 25°C
and evaluated microscopically ( X400) daily for 40 days. The isoen-
zyme profiles were determined by cellulose acetate electrophore-
sis.'""'? The simplified nomenclature for the genus leishmania sug-
gested by Lainson and Shaw was used.”

ILLusTRATIVE CASE REPORTS

Visceral leishmaniasis may have an acute presentation or may
appear weeks to months after exposure, as demonstrated by the
following case reports. The patient numbers reflect the chronologic
order in which the patients presented, and correspond to the patient
numbers in Table 1.

Patient 2

Patient 2 was a 39-year-old man who reported the abrupt onset of
fever, rigors, nonproductive cough, and malaise one month after his
return from Saudi Arabia. He had lived in an apartment complex in
Dhahran and had never traveled more than 15 miles (24 km) from
the city. He presented with a temperature of 38.9°C and a pulse of
88 and did not appear to be extremely ill. Physical examination
revealed diffuse abdominal tenderness without organomegaly. Lab-
oratory data about this patient are shown in Table 2.

Patient 3

Patient 3 was a 20-year-old man who reported the onset of watery
diarrhea, nausea, and diffuse abdominal pain two months after his
return from Saudi Arabia. He reported no fever, weight loss, or
night sweats. He had been based outside Riyadh and had worked
and slept indoors most of the time. Physical examination revealed
only tenderness in the right and left upper quadrants. His hemato-
crit was 41 percent, his white-cell count 5300 per cubic millimeter
with 10 percent monocytes, and his alanine aminotransferase con-
centration was 82 1U per liter. Laboratory examinations for fecal
leukocytes, enteric bacterial pathogens, and intestinal parasites
were negative.

Over a three-week period, abdominal pain localized to the left
upper quadrant, and the tip of the spleen became palpable. The
patient remained afebrile, but coryza, nonproductive cough, and
severe headaches associated with neck stiffness developed. His hem-
atocrit declined to 39 percent, and his alanine aminotransferase
concentration increased to 128 1U per liter.

Patient 8

Patient 6 was a 35-year-old man who reported the gradual onset
of malaise, fatigue, anorexia, nausea, abdominal pain, headaches,
nonproductive cough, arthralgias, and myalgias seven months after
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Table 1. Clinical Presentation of Eight Male Patients with Visceral Leishmaniasis, at the Time of Confirmatory Culture.

PATIENT INcusaTION SIGNS AND SYMFTOMS ABDOMINAL
No. Periop (Mo) AT PRESENTATION FEVER Pan* MALAISE® FaTiGUe* PHYSICAL EXAMINATION
1 2 Adenopathy Yes ++ + ++ Hepatomegaly, splenomegaly,
adenopathy
2 -4 Fever Yes + ++ + Normal findings
3 2-8 Gastroenteritis No +++ +++ + Splenomegaly
4 2-6 None No No No No Normal findings
5 4-12 Chronic fatigue with hepato- Yes + + +++ Hepatomegaly, splenomegaly
splenomegaly
6 7-14 Chronic fatigue with No + + +4++ Hepatomegaly, adenopathy
adenopathy
7 1-6 Mononucleosis Yes +/~- +++ + Normal findings
8 3-12 Fever of unknown origin Yes + ++ ++ Hepatomegaly, splenomegaly
*One plus sign indicates that the patient reported the when q d by the ; two plus signs, that the patient himself reported the symptom without

questioning; and three plus signs, that the symptom was the pnmuy onc. Patient 7, represented by lhe plus—minus sign, reported abdominal pain of brief duration associated

with diarrhea.

returning from Saudi Arabia. Physical examination revealed ten-
derness of the right and left upper quadrants without organomega-
ly. He had served throughout Saudi Arabia and in Iraq as part of an
airborne unit. Two previously idenufied paticnts (Patients 1 and 5)
were from the same unit. In an epidemiologic serologic survey of his
unit in August 1991, he had an antileishmanial titer of 1:32 on
immunoftuorescent-antibody assay.

Tests of bone marrow aspirates in November 1991 and January
1992 were negative for parasites. Disabling fatigue developed, along
with nonspecific abdominal symptoms. Hepatomegaly was first not-
ed on a physical examination in mid-February 1992, and a percuta-
neous liver biopsy was performed in March 1992. A histopathologi-
cal evaluation showed mild chronic inflammation of the portal
triads, but tissue staining and culture for parasites were nega-
tive. The hepatomegaly slowly resolved over a six-week period. A
single left axillary lymph node was found to be tender in April 1992,
and an excisional biopsy was performed. A touch preparation of
the cut surface of the node was positive for amastigotes on indi-
rect immunofluorescent-monoclonal-antibody assay, and the cul-
ture was positive for L. tropica. Thus, the diagnosis was con-
firmed 6 months after the onset of symptoms and 14 months
after the patient’s return from Saudi Arabia. At no time during
this prolonged iliness did he have a documented fever or an ab-
normal finding on standard blood tests that included complete
blood counts, serum biochemical assessments, and liver-enzyme
measurements.

The patient completed a 30-day course of treatment with sodium
stibogluconate (20 mg per kilogram of body weight per day) with-
out severe complications. During the four months after the end of

Table 2. Laboratory Data in the Study Patients.

PaTienT Hemo- HEMA- AMINOTRANS-

No. GLOBIN TOCRIT FERASES* SERUM ANTIBODY TiTERT
PREDEPLOY-  POSTDEPLOY-

AST ALT MENT MENT

gidl % 1Uliter
1 13 37 98 210 NA 1:8

2 12 35 84 122 1:8 1:16

3 13.3 39 82 128 1:8 1:32

4 16 48 46 70 1.4 1:16

5 13 39 23 37 NA 1:32

6 14 45 30 45 1.4 1:32

7 14.3 43 160 403 NA 1:64

8 15.3 4 58 139 1:4 1:32

*AST denotes aspartate aminotransferase (normal, 10 to 50 1U per liter), and ALT alanine
aminotransferase (normal, 5 to 42 JU per liter).

tTiters were d~'cinuncw vy immrm2fiiurescent antibudy assay. NA denotes serum sample
not availabic. Predcpivyment samples were obtained from the bank of serum sampies tested for
HIV during routine armed-forces screening.

therapy he had no improvement in his symptoms. The isolate was
moderately resistant to sodium stibogluconate according to semiau-
tomated microdilution testing.'*

REsuLTs

The patients with visceral leishmaniasis we describe
all presented between November 1990 and April 1992.
Their median age was 32.5 years (range, 21 to 40},
and all were men. For the maximal incubation period,
defined as the interval between arrival in Saudi Arabia
and the onset of symptoms, the median was 7 months
(range, 2 to 14); for the minimal incubation period,
defined as the time between departure from Saudi
Arabia and the onset of clinical illness, the median
was 2 months (range, 1 to 7). In Patient 1, the incuba-
tion period was two months, since he became ill while
in Saudi Arabia.

The clinical presentations of leishmaniasis are sum-
marized in Table 1. It had an acute presentation in
Patients I, 2, 5, and 7, with high fever (temperatures
up to 40.5°C), rigors, and malaise. Other symptoms at
onset were headaches, nonproductive cough, and dif-
fuse abdominal pain. Patient 3 presented with gastro-
enteritis. Patient 4 had no history of illness and no
symptoms at the time of bone marrow aspiration. The
diagnosis was pursued because immunofluorescent-
antibody assay had demonstrated a serum titer of 1:16
in a serologic survey. Patient 6 had a very nonspecific,
chronic presentation. Patient 8 had low-grade fever
and malaise for several months. The median duration
of symptoms before diagnosis was 28 days (mean, 69;
range, 5 to 180). The diagnosis was delayed because
leishmaniasis had not been included in the differential
diagnosis at presentation. The diagnosis was con-
firmed with a single bone marrow aspiration in all
patients except Patient 6. The diagnosis of leishmani-
asis was pursued relentlessly in this patient because of
a strong epidemiologic association with confirmed
cases in two others (Patients 1 and 5) and the exclu-
sion of other diagnoses.

Patients 7 and 8 were found to have other serious
diseases during extensive evaluations. Patient 7 had
a sudden onset of fever, rigors, malaise, and right-
lower-quadrant pain with diarrhea one month after
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returning from Saudi Arabia. Twelve days after bone
marrow aspiration showed amastigotes, infection with
the human immnunodeficiency virus (HIV) was con-
firmed by Western blotting. Serum obtained from this
patient early in his illness at the referring hospital was
negative for the virus, thus documenting seroconver-
sion. Patient 8 had a 3-cm mass in his right kidney on
computed tomography of the abdomen. He under-
went nephrectomy, and renal-cell carcinoma was con-
firmed pathologically. He had not had flank pain, and
no palpable mass or occult hematuria had been found
during examinations. There was no radiographic or
pathological evidence of metastatic disease.

No patient had lesions that suggested cutaneous
leishmaniasis according to his history or physical ex-
amination. Physical findings were initially nonspe-
cific in the patients with acute presentations of leish-
maniasis. Even those with temperatures above 40.5°C
appeared surprisingly well, remaining alert and ori-
ented. When their temperatures declined to 38 to
39°C, patients often felt relatively well. In the patients
with abdominal pain, the initially nonfocal tenderness
tended to localize to the left or the right upper quad-
rant (or both quadrants) over several days. In Patients
1 and 6, lymphadenopathy was documented weeks
after the onset of illness. Marked weight loss was doc-
umented in Patients 1 and 5.

Laboratory findings are summarized in Table 2. At
the time of tissue diagnosis, seven of the eight patients
had some abnormality of either their hemoglobin
concentration or liver-enzyme levels. These abnor-
malities were minimal in some and nonspecific in all.
No patient had leukopenia, thrombocytopenia, hyper-
globulinemia, or an elevated erythrocyte sedimenta-
tion rate at the time of tissue diagnosis.

A serum titer above 1:16 on immunofluorescent-
antibody assay, suggestive of leishmanial infection,'?
was found in the samples from five of the eight pa-
tients. We were able to obtain predeployment serum
samples for five patients; the titers in samples from
four of these patients were increased fourfold or more.
The fifth patient (Patient 2) was given a diagnosis and
treatment within a week after the onset of symptoms,
so there may not have been sufficient time for his titer
to become elevated. The indirect immunofluorescent-
monoclonal-antibody assay detected intracellular or
extracellular amastigotes in tissue samples from all
eight patients (Fig. 1). The cultures of all patients
became positive (median time, 9.5 days; range, 6 to
14). Six cultures expanded sufficiently for character-
izztien hy enzyme electrophoresis; all the isolates were
identified as L. tropica.

Treatment with sodium stibogluconate was recom-
mended for the six patients who still had symptoms at
diagnosis (20 mg per kilogram per day, infused intra-
venously for 30 days'®'?). Four of these six patients
completed the 30-day treatment course. The signs and
symptoms of five (Patients |, 2, 3, 5, and 7) resolved,
but Patient 6 had no response to sodium stibogluco-
nate. Severe thrombocytopenia developed in Patients
5 and 7, and the drug was discontinued after 18 and
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8 days, respectively. No treatment was recommended
for Patient 4, who had no symptoms; he was well after
18 months of follow-up. Patient 8, who had renal-cell
carcinoma, was not treated with sodium stibogluco-
nate. He remained symptomatic, with fatigue, ma-
laise, nonproductive cough, and occasional low-grade
fever 14 months after nephrectomy, but had no radio-
logic or pathological evidence of metastatic disease to
account for these symptoms.

The eight patients whom we describe had a wide
variety of nonspecific clinical manifestations, includ-
ing prolonged fever, malaise, abdominal pain, and in-
termittent diarrhea. In all six patients in whom the
infecting species could be differentiated, the leish-
mania were characterized as L. tropica. This organism
has been reported to cause cutaneous leishmaniasis
but has rarely been reported to produce systemic ill-
ness. Six of the patients were otherwise healthy and
immunocompetent. No other diagnosis was confirmed
in these six patients despite extensive evaluations, and
five of them responded to specific therapy for leishma-
niasis. Patient 7, the patient with HIV infection, had a
nonspecific illness associated with HIV seroconver-
sion. He was examined for leishmaniasis because of
our high index of suspicion and an elevated titer of
1:64 on the immunofluorescent-antibody assay. In Pa-
tient 8, the localized renal-cell carcinoma was an un-
expected finding during an exhaustive evaluation.
Acate retroviral seroconversion and renal-cell carcino-
ma could explain the illnesses seen in these two pa-
tients, and we cannot conclude that their clinical pres-
entations were due solely to leishmaniasis. Visceral
leishmaniasis was included in the differential diagno-

Figure 1. Intracellular Amastigotes in Mononuclear Cells from the
Bone Marrew Aspirate of Patient 2, on Indirect immunofiuores-
cent-Monoclonal-Antibody Assay.

Amastigotes are the nonflagellated form of leishmania (3to 5 um
in diameter) found in the mammalian host. Promastigotes are the
flageliated form found in the sand fly.
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sis of systemically ill soldiers because it is one of the
endemic infectious diseases of Saudi Arabia that has
an incubation period longer than one month'? and
because we were aware of the initial clinical presenta-
tion of visceral leishmaniasis, particularly in persons
with no immunity to leishmania.'®'®

The characterization of the isolates as L. tropica was
unexpected, since this species is considered the cause
of Old World cutaneous leishmaniasis.?®?' However,
isolates from two Kenyan patients with kala-azar®
and visceral strains from Israeli and Indian patients
have also been characterized as L. tropica.”® A report of
visceral L. tropica from Israel that shares certain fea-
tures with L. donovani suggests that strains that cause
visceral disease may differ from strains causing cuta-
neous disease.*

Discussion

The most severe clinical manifestation of visceral
infection caused by leishmania is kala-azar, caused by
L. donovani. However, L. donovani infection may also
result in asymptomatic infection, acute febrile illness,
or a prolonged nonspecific systemic illness that does
not progress to kala-azar.”?® Epidemiologic studies
have documented asymptomatic infections in Ita-
ly,??® Kenya,” and Brazil.”® The ratio of cases of in-
fection to cases of active disease has ranged from 6.5:1,
as reported by Badaré et al.,? to 30:1, as reported by
Bryceson.* “Acute kala-azar” is characterized by the
abrupt onset of fever, rigors, malaise, and other non-
specific symptoms as early as two weeks after infec-
tion; it may mimic malaria.'®'

An outbreak of visceral leishmaniasis in northern
Italy in 1971 and 1972 illustrated the spectrum of
infection. Some persons had asymptomatic infection,
and others had a history of unexplained fever and
asthenia. Many had positive leishmanin skin tests,
and some had a parasitologically confirmed or histo-
pathologically compatible diagnosis of visceral leish-
maniasis.?”?® The eight patients we describe had pres-
entations that parulleled portions of the spectrum of
L. donovani infection reported by the earlier observers.

Prolonged systemic illness that did not progress to
kala-azar has been described in Brazil.?® The course of
acute infection due to L. chagasi was studied in 86
Brazilian children with leishmaniasis who had anti-
body seroconversion. They were divided into three
clinical groups: 23 percent remained asymptomatic;
44 percent, described as having “subchinical” infec-
tion, had a prolonged illness (mean duration, 35
months) characterized by low-grade fever, malaise,
weight loss, intermittent diarrhea, and hepatospleno-
megaly; and the condition of the remaining 33 percent
progressed to kala-azar. Some of the patients with
prolonged illness had complete resolution of their
symptoms, but others had a slow convalescence char-
acterized by weakness, fatigne, lethargy, intcrmitient
lever, adenopathy, and diarrhea. Findings at physical
examination were usually limited to the reticuloendo-
thelial system, with intermittent generalized or region-
al lymphadenopathy, splenomegaly, or hepatomegaly
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in some but not all symptomatic patients, All these
patients were children. Most had major health prob-
lems predisposing them to disease, such as concurrent
infections and malnutrition, and thus they are not di-
rectly comparable to our patients, who were all well-
nourished adults.

The diagnosis of visceral leishmaniasis requires vis-
ualization of the intracellular, nonflagellated amasti-
gote stage of the parasite in host tissue or of the extra-
cellular, flagellated promastigote stage in culture.”
However, parasitologic diagnosis can be difficult. In
the study from Brazil, only 1 of 11 bone marrow aspi-
rates from patients with “subclinical” infection and
splenomegaly was positive on Giemsa staining.?® In an
Italian study, amastigotes could be demonstrated in
only one of six liver-biopsy specimens.”® Careful eval-
uation by experienced observers of Giemsa-stained
marrow from one of our patients (Patient 2) also failed
to reveal amastigotes. Amastigotes were seen in all our
patients on indirect immunofluorescent-monoclonal-
antibody assay, a technique with greater sensitivity
than Giemsa staining of smears or culture.® Although
very specific for the diagnosis of leishmaniasis, pri-
mary isolation of leishmanial promastigotes in culture
can be difficult.?' The sensitivity of this method varies
and depends on the number of viable amastigotes in
the inoculum, the parasite strain, the type of mediums
used, the sample source, and the expertise of the labo-
ratory.*? For patients without the classic findings of
kala-azar, like those we describe, who presumably
have low parasite burdens, the sensitivity of primary
culture may be low. There is no available diagnostic
test to detect infection or early manifestations of sys-
temic disease. For visceral leishmaniasis, the use of
the classic diagnostic criterion of visualization of
parasites detects only cases of disease in which the
parasite burden is high.

The finding of visceral illness due to leishmania in
returning troops raises at least two important clinical
issues: late presentation due to prolonged incubation,
and activation of latent infection in immunosup-
pressed persons. Incubation periods of up to 10 years
have been reported for L. donovani.** Immunosuppres-
sion of any type poses an additional risk, since illness
has been documented up to 20 years after exposure.®*
Leishmania are recognized as serious opportunistic
pathogens in persons with HIV infection.’>3" Leish-
mania may also cause disease during immunosuppres-
sion after organ transplantation®* or during the
administration of high doses of corticosteroids.*’ Vir-
ulent L. major, another Old World cutaneous parasite,
persists for at least one year in the visceral organs and
lymph nodes of mice after recovery from infection.* If
L. tropica is also capable of surviving in a latent state,
visceral leishmaniasis will need to be included in the
differential diagnoses of illness in veterans of Oper-
ation Desert Storm for ycars o come.

Leishmanial illnesses similar to those we have de-
scribed may not be recognized as such when they oc-
cur in populations in which they are endemic, because
of their protean clinical manifestations, insensitive di-
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agnostic tests, and infrequent examination of bone
marrow for amastigotes. Another possibility is that
nearly universal infection in childhood leads to resist-
ance to disease in adult life. The exposure of more
than 500,000 nonimmune adults during Operation
Desert Storm may therefore have revealed more of the
clinical spectrum of infection caused by L. tropica.

We have described a systemic illness caused by
L. tropica. We call this illness “viscerotropic” leishma-
niasis to distinguish it from “visceral” leishmaniasis,
which is frequently considered to be the same as clas-
sic kala-azar.!®* The natural history of this illness is
not yet defined, and the prevalence of infection among
returning troops is not known. Diagnosis still requires
an invasive procedure, such as a bone marrow aspira-
tion or a lymph-node biopsy, and specialized laborato-
ry support that is not widely available. This disorder
should be included in the differential diagnosis of un-
explained systemic illness in patients who have re-
turned from areas of the world where leishmaniasis is
endemic.

We are indebted to Dr. Richard D. Kreutzer (Youngstown State
University, Youngstown, Ohio) for performing the isoenzyme char-
acterizations of the isolates, and to Dr. Anthony Ognjan (Mt. Clem-
ens General Hospital, Mt. Clemens, Mich.) for his assistance and
his referral of Patient 7.
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